Graphite (C) and catalyst (Ni/Y)-contained graphite (C-Ni/Y) substrates were processed by a welding torch arc in both DC and
With regard to the arc method, we have found that multiwall carbon nanotubes (MWNTs) are produced on a cathode surface of pure graphite by the cathode spot (5)- (9) , but only a negligible amount was produced on anode surface of pure graphite by the anode spot (5) (9) . However, it was also found that the MWNTs were created on the anode surface of catalyst-contained graphite in a low-pressure arc (9) . These results indicate the possibility that the MWNTs may be produced on the anode if the graphite anode contains catalyst as the principal factor. In the present study, in order to provide a practical method of manufacturing the field emitter of nanotubes, the welding arc torch was employed to produce a nanotubed surface on graphite and catalyst-contained graphite substrates.
A general welding arc torch for tungsten-electrode-inert-gas Fig.1 .
For DC-C, the surface was formed by many particles; nanotubes and fibers were rarely observed, as shown in Fig.1 (a) . In this case, the C substrate was the anode of the arc discharge so that the result was consistent with the fact that the nanotubes were hardly formed on a pure C anode in a low-pressure arc (5)(9).
For DC-cat, as shown in Fig.1 (b) , abundant nanotubes were observed on the surface. The nanoparticles were comparably few and small metal particles were observed upon higher magnification.
On the other hand, for the AC mode, a considerable amount of nanotubes, was observed even on the C substrate, as shown in Fig.   1 (c The present paper presented a newly developed simple method of easily and quickly preparing a field-emitting surface with MWNTs on a graphitic substrate. The greatest merit of this method is needless of a vacuum chamber. The method is promising for use in in-line mass production.
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